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(54) INSPECTING APPARATUS FOR DEFECT OF WAFER 

(57)Abstract: 

PURPOSE: To reliably inspect a defect on the surface of 
a wafer at high speeds by photographing the surface of 
the wafer by means of a plurality of line image sensor 
elements shifted one another while moving the wafer 
relatively to a plurality of line image sensors. 
CONSTITUTION: A plurality of CCD line image sensors 
1-A, 1-B, 1-C constituting an image detecting 
mechanism to photograph the surface of a wafer have a 
plurality of sensor elements A-1WA-3, B-1WB-3, C- 
1WC-3 corresponding to pixels. The line image sensors 
1-AW1-C are shifted one another by a distance obtained 
by dividing the size of one pixel by the number of the line 
image sensors. While the wafer is moved relatively to the 
line image sensors 1-AW1-C by a moving means, the 

wafer is photographed and, the obtained image data is analyzed by an image analyzing 
means thereby to detect a defect. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more Rhine image sensors which are two or more Rhine image sensors which 
picturize the front face of a wafer, and are arranged by each Rhine image sensors shifting to distance 
[ every ] each who divided the magnitude of 1 pixel by the number of these Rhine image sensors, The 
migration means to which a wafer is relatively moved to these two or more Rhine image sensors, Wafer 
defective test equipment characterized by having an image-analysis means to analyze the image 
information of the wafer which picturized the wafer which moves relatively with said two or more Rhine 
image sensors, and to detect a defect with this migration means. 



[Translation done.] 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the wafer defective test equipment which inspects OSF 
(Oxidation-induced Stacking Fault) especially in a silicon wafer about the wafer defective test 
equipment which inspects the defect of the front face of a wafer. 
[0002] 

[Description of the Prior Art] Conventionally, defective inspection of the front face of a wafer, 
especially OSF inspection of a silicon wafer are conducted by human being observing the front face of a 
wafer under a microscope. Although it is desirable for such inspection to perform all the front faces of a 
wafer, the method of inspecting the limit field called the cross-joint method for inspecting only the 
direction observation field 3 of X of a wafer 1 and the direction observation field 4 of Y as shown in 
drawing 10 from problems, such as a duration, in fact is taken. In addition, in drawing 1 , 2 is a cage 
hula. 

[0003] As mentioned above, the method of inspecting a defect automatically, since there is a problem 
that where of fluctuation by dispersion by the operating personnel and the measuring time, the condition 
of the operating personnel of the day, and a criterion are not fixed etc., by the inspection approach which 
human being observes using a microscope is demanded, and recently, some OSF test equipment, i.e., the 
equipment which can inspect OSF of the appointed field automatically, is developed and put in practical 
use. 

[0004] In such conventional OSF test equipment, it fixes on a stage and the front face of the wafer with 
which the location is grasped is observed with an optical microscope, it processes by the camera tube or 
the CCD area sensor in which the image information which came to hand under this microscope was 
attached by the lens-barrel or the ocular section of a microscope, an image processing system is 
supplied, image analysis is carried out with this image processing system, and it distinguishes from 
OSF, another flaw, another foreign matter, etc. The number and consistency of OSF in the object 
domain of a wafer are computed by performing such processing repeatedly to all the front faces made 
into the object of a wafer. 
[0005] 

[Problem(s) to be Solved by the Invention] It becomes clear that the condition of a raw silicon wafer 

influences the property and yield of a device greatly by high integration of the latest device, high 

performance-ization, etc., and only the partial field of a silicon wafer is not inspected like before, but the 

wide area or the need of inspecting all front faces mostly for a silicon wafer is increasing. 

[0006] However, like before, although all the front faces of a silicon wafer are inspected in this way, 

while taking very long time amount, by the approach by the help, there is a problem that a parenchyma 

top is impossible, from the point of the homogeneity within long duration. 

[0007] moreover, by the automation method which attached the area sensor in the conventional 

microscope Even when a 10 times as many objective lens as this is used, the one object domain is as 

narrow as O.Smmphi extent. There is a problem that the equipment which about tens of thousands of 
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points need to be measured with the wafer of for example, 6" to measure all front faces, and migration 
inhibition of a stage can take very long time amount to, for example, can perform comparatively quick 
processing also takes about ten hours. 

[0008] This invention was made in view of the above, and the place made into the purpose is to offer the 
wafer defective test equipment which can conduct defective inspection of the front face of a wafer 
accurately at a practical quick rate. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the wafer defective 
test equipment of this invention 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the wafer defective test equipment which inspects OSF 
(Oxidation-induced Stacking Fault) especially in a silicon wafer about the wafer defective test 
equipment which inspects the defect of the front face of a wafer. 
[0002] 

[Description of the Prior Art] Conventionally, defective inspection of the front face of a wafer, 
especially OSF inspection of a silicon wafer are conducted by human being observing the front face of a 
wafer under a microscope. Although it is desirable for such inspection to perform all the front faces of a 
wafer, the method of inspecting the limit field called the cross-joint method for inspecting only the 
direction observation field 3 of X of a wafer 1 and the direction observation field 4 of Y as shown in 
drawing 10 from problems, such as a duration, in fact is taken. In addition, in drawing 1 , 2 is a cage 
hula. 

[0003] As mentioned above, the method of inspecting a defect automatically, since there is a problem 
that where of fluctuation by dispersion by the operating personnel and the measuring time, the condition 
of the operating personnel of the day, and a criterion are not fixed etc., by the inspection approach which 
human being observes using a microscope is demanded, and recently, some OSF test equipment, i.e., the 
equipment which can inspect OSF of the appointed field automatically, is developed and put in practical 
use. 

[0004] In such conventional OSF test equipment, it fixes on a stage and the front face of the wafer with 
which the location is grasped is observed with an optical microscope, it processes by the camera tube or 
the CCD area sensor in which the image information which came to hand under this microscope was 
attached by the lens-barrel or the ocular section of a microscope, an image processing system is 
supplied, image analysis is carried out with this image processing system, and it distinguishes from 
OSF, another flaw, another foreign matter, etc. The number and consistency of OSF in the object 
domain of a wafer are computed by performing such processing repeatedly to all the front faces made 
into the object of a wafer. 
[0005] 

[Problem(s) to be Solved by the Invention] It becomes clear that the condition of a raw silicon wafer 

influences the property and yield of a device greatly by high integration of the latest device, high 

performance-ization, etc., and only the partial field of a silicon wafer is not inspected like before, but the 

wide area or the need of inspecting all front faces mostly for a silicon wafer is increasing. 

[0006] However, like before, although all the front faces of a silicon wafer are inspected in this way, 

while taking very long time amount, by the approach by the help, there is a problem that a parenchyma 

top is impossible, from the point of the homogeneity within long duration. 

[0007] moreover, by the automation method which attached the area sensor in the conventional 

microscope Even when a 10 times as many objective lens as this is used, the one object domain is as 

narrow as O.Smmphi extent. There is a problem that the equipment which about tens of thousands of 
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points need to be measured with the wafer of for example, 6" to measure all front faces, and migration 
inhibition of a stage can take very long time amount to, for example, can perform comparatively quick 
processing also takes about ten hours. 

[0008] This invention was made in view of the above, and the place made into the purpose is to offer the 
wafer defective test equipment which can conduct defective inspection of the front face of a wafer 
accurately at a practical quick rate. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the wafer defective 
test equipment of this invention Two or more Rhine image sensors which are two or more Rhine image 
sensors which picturize the front face of a wafer, and are arranged by each Rhine image sensors shifting 
to distance [ every ] each who divided the magnitude of 1 pixel by the number of these Rhine image 
sensors, The migration means to which a wafer is relatively moved to these two or more Rhine image 
sensors, Let it be a summary to have an imacft-analyisis rn^Rns t o analyze the image information of the 
\yafer w hich p icturizedjthe wafenwhich m oves relative ly with said two o r more Rhine image sensors, 
and to detect a defect with this migration means. " ~ 

[ooi op 

[Function] In the wafer defective test equipment of this invention, moving a wafer relatively to two or 
more Rhine image sensors, the front face of a wafer was picturized with two or more Rhine image 
sensors arranged by shifting mutually, the image information of this picturized wafer was analyzed, a nd 
th£jigfe€t4&ai£ lected i ^ "-i' 1 
[0011] 

[Example] Hereafter, the example of this invention is explained using a drawing. 
[0012] Drawin g 1 is drawing showing CCD Rhine image-sensors 1-A of plurality (this drawing three 
pieces) which constitutes the image detection device used for the wafer defective test equipment 
concerning one example of this invention, 1-B, and 1-C. Such Rhine image-sensors 1-A, 1-B, and 1-C 
have two or more sensor components A-l which correspond to each pixel, respectively, A-2, A-3, B- 
1, B-2, B-3, C-l, C-2, C-3, and ... Furthermore, specifically, each Rhine image sensors have the 
sensor component of 1728 equivalent to the number of pixels of 1728. And the magnitude of each pixel 
is a rectangle whose one side is 15 micrometers. Therefore, each Rhine image sensors have 
15micrometerxl728**25mm image pick-up width of face. 

[0013] Moreover, it is not corresponded and arranged so that the location of each pixel may be located 
in a line with one train, and like illustration, Rhine image-sensors 1-A, 1-B, and 1-C shift a little, they 
shift 5 micrometers at a time in the direction in which the pixel was specifically located in a line, and are 
arranged. Thus, by shifting and arranging, the defect in Mr. Cho shifted in this way is detectable. If it 
explains concretely, the Rhine image sensors with a width of face [ x (micrometer) ] of 1 pixel will be 
shifted die-length y (micrometer) every, and if n pieces are arranged, it can judge by Mr. Cho to Min y 
(micrometer). And in order to make it have the resolution of y (micrometer) in every location of the 
Rhine image sensors, it is required to y (micrometer) Shift the Rhine image sensors of a n=x/y 
individual like drawing 1 , and to arrange them. The Rhine image sensors of drawin g 1 are x= 15 
micrometers, y= 5 micrometers, and n= 3. 

[0014] Drawing 2 is drawing showing how to measure the object 1 1 of die length shorter than 15 
micrometers by Rhine image-sensors 1-A shown in drawin g 1 , 1-B, and 1-C. Rhine image-sensors 1-A, 
1-B, and 1-C move with the migration means which is not illustrated to the approach shown by the 
arrow head 31 to an object 1 1 . And supposing it comes to the location shown by 1 V in drawing 2 by 
migration of the Rhine image sensors after the passage of time with the object 1 1 which existed ahead of 
the migration direction of Rhine image^sensors 1-A, 1-B, and 1-C at first, it is this object 11 Mt is 
detected by the sensor component A-l of Rhine image-sensors 1-A. Consequently, it turns out that the 
die length of this object 1 1 is 15 micrometers or less. 

[0015] Next, further, supposing an object 1 1 comes for the location of 1 1" after a certain passage of 
time, this object 1 1" will be detected by only the sensor component B-2 of Rhine image-sensors 1-B. 
here ~ object IT and IT- 'is the same object 1 1 - the passing speed to the direction of the arrow head 
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31 of the Rhine image sensors, the sensor component A-l and the distance of B-2, and an object 11 — ' 
And the difference of the time of day which detected 1 1" shows. Furthermore, an object is 11'" after a 
certain passage of time. It comes to a location and is detected by the sensor component C-2. Since an 
object 1 1 is detected by only the sensor component A-l, B-2, and C-2 and it is not detected the above 
result depending on other sensor components, it is identified that the die length of this object 1 1 is 5 
micrometers or less. Die length is detectable by the same approach with having mentioned above also 
with the object of other die length. 

[0016] Drawing 3 is an explanatory view in the case of detecting the object 12 also with long Sayori 
Cho whose die length is 1 pixel. By the same approach, an object 12 is detected as drawing 2 having 
explained by only the sensor component A-l, A-2, B-l, B-2, C-2, and C-3. the sensor component A-l, 
A-2 or B-l, B-2 or C-2, and C-3 - each „ a ******** [ that the object detected by both is the same ] - 
an object 12 - the sensor component A-l, A-2 or B-l, B-2 or C-2, and C-3 - each - it can judge from 
the time of day detected by both being the same. [ moreover, ] The die length of an object 12 is longer 
than 10 micrometers, and such a result shows that it is 20 micrometers or less. 
[0017] Next, with reference to dr awing 4 , how to judge whether the object detected with the Rhine 
image sensors is a defect (OSF) is explained. 

[0018] In order to identify whether the object detected with the Rhine image sensors is OSF, it is 
required to detect an object with the Rhine image sensors first, and to detect the width of face of this 
detected object. Therefore, in drawin g 4 , Rhine image-sensors 1-A, 1-B, and 1-C are moved in the 
direction of an arrow head 31 like the case of drawing 2 with a certain constant speed S 
(micrometer/second). It is the time of day which detected the object with the sensor component set to 
this migration tl It is the time of day from which was carried out and it separated from this detection t2 
If it carries out and width of face of the pixel corresponding to each sensor component is set to x 
(micrometer) (this example 15 micrometers), it can ask for the width of face w of an object from a 
degree type. 
[0019] 

w=S/(t2-tl )-x(l) 

In addition, in this example, passing speed S was carried out in lOOOmicrometers/second. 
[0020] Generally, OSF was decided in the range of a value with the ratio of die length and width of face, 
and things other than OSF are smaller than the case where the ratio of die length and width of face is 
usually OSF. Moreover, since the width of face of OSF is usually 0.5-1 micrometer, it is clearly 
discriminable from these things whether it is OSF. 

[0021] For example, in drawing 4 , it turns out that OSF of an object 13 is OSF if it can ask for width of 
face Wc and this width of face Wc is proved by the approach explained by drawing 2 and drawing 3 that 
it is 1 micrometer. Moreover, since it is measured that the approach which explained the contaminant of 
an object 14 by the approach and upper type (1) of drawing 2 and drawing 3 to die length is 10-15 
micrometers, and width of face Wd is about 5 micrometers and the ratio of die length and width of face 
is smaller than OSF, it can judge with this object 14 being a contaminant. 

[0022] However, also in OSF, when crystal orientation is the silicon wafer of (100), right-angled OSF 15 
appears to OSF 13. In this case, width of face is conversely carried out to die length, and it judges with a 
ratio, or 90 degrees of wafers can be rotated and it can judge by redoing a scan. 

[0023] Furthermore, although OSF appears in the 2-way (3 in all directions) which shifted 60 degrees at 
a time to the direction of a certain OSF, respectively when crystal orientation is the silicon wafer of 
(1 1 1), it can judge by rotating a wafer 60-degree 2 times at a time, and redoing a scan in this case. 
[0024] Drawing 5 and drawing 6 are the explanatory views showing the approach which used change of 
the quantity of light detected with the sensor component forjudging the defect of the front face of a 
wafer. That is, by this approach, it judges whether an object is OSF using the die length of the object 
searched for by the approach which showed a certain object by the change, drawing 2 , and drawing 3 of 
the quantity of light from an object at the time of detecting with a sensor component. 
[0025] Supposing the sensor component A-8 detects an object 18 in drawing 5 , this object 18 is a 
certain time-of-day tl8\ It sets and is 18' of drawing 5 . Although it comes to the shown location and 
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that part is detected with the sensor component A-8, the quantity of light at this time turns into the 
quantity of light in time-of-day tl 8* shown in (c) of drawing 6 . then, the object 18 — time-of-day tl8" — 
setting — 18' of drawin g 5 — if it comes to the location shown by 'and is detected with the sensor 
component A-8 on the whole— the quantity of light at this time - time-of-day tl 8' of (c) of drawing 6 - 
it becomes the quantity of light shown in f . furthermore, the subsequent time of day tl8 -- 111 setting — an 
object 1 8 - 1 8 of drawing 5 — it comes to the shown location and that part detects with the sensor 
component A-8 — having — the quantity of light at this time — the time of day 1 1 8 of (c) of drawing 6 — 

It becomes the shown quantity of light. 
[0026] Thus, by investigating quantity of light change of an object comes to show change of the quantity 
of light to (c) of drawing 6 . And the die length of an object 18 and the ratio of width of face can be 
computed from the die length of the object acquired from the approach shown by the configuration and 
the maximum quantity of light obtained especially this result, drawing 2 , and drawing 3 of quantity of 
light change shown in this drawing, and, thereby, this object 18 can be judged to be OSF. 
[0027] Although change of the quantity of light in the case of the object 17 shown in drawing 5 comes 
to be shown in (b) of drawin g 6 , it can judge with things other than OSF similarly. Moreover, although 
two OSF contacts and the object 16 shown in dra win g 5 is formed in L typeface, change of the quantity 
of light in this case comes to be shown in (a) of drawing 6 . It can judge whether it is OSF from the die 
length found by such quantity of light change and the approach mentioned above. 
[0028] In addition, although explained as that to which a defect is settled in 1 pixel in the above- 
mentioned explanation, the same is said of the thing covering 2 pixels or more. In this case, the quantity 
of light is detected by the sum of the quantity of light of the pixel for die length of a defect. 
[0029] Next, it explains with reference to the flow chart which shows an operation of the wafer defective 
test equipment of this example mentioned above to drawing 7 . 

[0030] In drawing 7 , if inspection begins first, a verification condition will be set up (step 1 10,120). If a 
verification condition is set up, a wafer will be conveyed and this wafer will be set up, doubling a cage 
hula on the stage of this wafer defective test equipment (step 130). If a wafer doubles a cage hula and is 
set up, migration of a wafer will begin with a drive etc. (step 140). The sensor component corresponding 
to each pixel of said Rhine image sensors shown in drawing 1 carries out image pick-up initiation of the 
surface image of a wafer, pixel pass time and position-coordinate incorporation processing are, 
performed (step 150), and the judgment of OSF is performed (step 160). The judgment of this OSF is 
performed based on the parameter used for the all directions method mentioned [ change / the number of 
pixels of a detection object, pixel pass time, and a detection object / quantity of light ] above. If OSF is 
judged, counting of the number of OSF will be carried out, it will convey a wafer, and will complete 
inspection (step 170,180,190). 

[0031] Drawing 8 shows the result of having measured the inspection time amount and the accuracy of 
measurement per wafer using the wafer defective test equipment of the example of this invention 
mentioned above, and conventional defective test equipment. For the wafer used for this inspection, in 
order to be N type, crystal orientation (100), and a silicon wafer with a diameter of 1 50mm and to 
measure the OSF accuracy of measurement, an OSF consistency is 2 2-100 /cm/cm partly. Ten things in 
all considered to be extent were prepared. 
[0032] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * * * * s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the Invention] Since according to this invention the front face of a wafer was picturized with 
two or more Rhine image sensors arranged by shifting mutually, the image information of this picturized 
wafer was analyzed and the defect is detected, moving a wafer relatively to two or more Rhine image 
sensors as explained above, the defect on the front face of a wafer can be accurately inspected at a very 
quick rate. 

[Translation done . ] 
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a. miiza^x2ii^vyyX'hi. 

[ 0 0 0 3 ] ±i£ Lfc J: 3 £HBKSi£«JB LT Ara^K 

b-hm%.m®<7)0 S F £ gftWlCfc*? i>g«*>'ra^ 
[0 0 04] Z0)£o%mkCOOSFtogm.X'li. * 

MfcflWftU «IOMflWa«B«TiifMWfU OS Ft 

tft 0® Lfr a £ t Hz i 0 *7x -A^Jt^j^tfcft h O 
[0005] 

L«t 5 fctafRJti] *SS0>-f;<>f 

t^m 0 c** < tmti z t mm 



(2) ftHPPS-l 1 34 06 

2 

[0 006] L#»L3r#6, uWipC-z'jay')!- 

[ 0 0 0 7 ] 4*: . m^mwm^zx. u 0 

WtfciSHfcfcft-t-tL 1 0 UVXfcttfflLfc 
*&T't. 1 1<7)ti&Mffli 0 . 5mm^SSi:« 
< . £$m*M%.-t& lzm\U£6"Wj--^TW5 

10 jjmxemmtf&m-ch*) * xf-^twt^s 

TS 1 ORBSrafcSW-Sfcv^RIHa***. 

[0008] JJEfc8»-t$r3iifct>4>-C\ 

HfflW^ilv W«ni(Cfr 3 £ i: £ x -A;X 

RBMiais * met zztizhz,.. 

[0009] 

20 &mm?&mt<7)y4y4*-i;-ty*n'b-ox. #7 
y-f ^-'J^.ymm.y-i yA *- l J*Ly+t<m.x-\ 

V^Wft<05>f W^-ytyft. im&VyAyA 

wm.b, tmm^mzx ^ xmmz®mt& ^ x - 

ASrfnE«a^5-f W^-^-fey^TmL^x- 
[00 10] 

30 [f^] w^^x-vN^^s^a-cii, a»^>9 

>f y ^ - y-b t*t LT ^7 x -^5rffiMWtc» L 
[00 11] 

[ 0 0 1 2 ] H 1 (J, *«HB«r>-iatWt»i3*'?x- 

40 Sagt ((BjHT'ti, 3(1) (VCCDyA yA X-i/ty 
•fl-A, 1-B, 1 -C^SrfHTfeS. Ztihcny 
A yA X-i?-by*n-A, 1-B, 1-CJi. Ztl? 

ti&mmiznm&m&co*: y^m^A - 1 , a - 2 , 

A-3. ■ • • , B-l, B-2, B-3, ■ • • , C 
-1, C-2, C-3, • • • Sr^TtS. SEtSf*W(c 
Ji, #7^y^-y'tytlii 7 2 8«I*WS 
•f^l7 28(7)-byt?-S : ?5:*-rS. ZLX. #ffl»<?) 
A^$Ji-ffl* 5 l 5Atmtf>j©B-C*4. ^t, %yA 
yA X-iS-tyWtl 5/imXl 7 2 8 *=s 2 5 mmCOWi 

so fa^^w-rs. 
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[0 0 1 3 3 *3ts 94 V-M-^-feViri-A, 1- 
B , l - c « . #fflflt<9©S36* 1 JiJtcM^J; a tcfcfje L 
TKMSJVO H5W5J:3t, tWi 

Afm<cR9»-tJ:. lj»D)|x (//m) <7) 

= x/y»054 yf^-v-ty^HlcOi^ty 
( At m ) -f t> Z. b HMSStVhl. m 1 W9 

4 V4 ^'-feyt{ix= 1 5//m v y = 5//nu n = 
3T*4. 

[0014] H2(i, muztkt'yJ yJ *- : J*.y*r 

1-A, l-B, l-CCtotl 5juinJ:")tffl^ 
94>-4;><-> ; -tey-tn-A, l-B, 1-CJ4. *f#> 
BKSMIrtSJ-dfcfcoT^S. L*C, ftto. 94 y 

4*-i?-ty+n -A, l-B, l-C£7)^«)^|t]OH? 

lt v >?t 1 1 tfh h mfflco&mmiz 9 4 
y 4 * - x-b y+r<mmx- «fc 0 H 2 ic tj v vc 1 1 1 

?-ffiBKJfcfcif-6i:. .lOftictjl 1' J494W.X 
-^VIM -AW-feyn^^ A- 1 tCioTWSlSfl 
6. Kttftftl l<0*S»il SjumfiTFT* 

4.1fc* i ';b*>4. 

[0 0 1 5] H(c$>4fif^gSf*C ttftftll 

i*u \ "<r)®.mz%kfzkirht, zommi i"(± 

9 4 y 4 ^ - v-fe Vfrl - B O-fc > B - 2 

Xixmaztih. zzx\ nmrni' 1 1 1 " t** 

Hfc*f*»l lT*4vIfc«494 W y^c35^ 

en 3 1 ^itqA^KiSS, -t y-fs^ a - 1 1 b - 2 

'<OKKiJj:tf«*«il 1" fcJtf 1 l"*«i*Ptfc^J* 
w=S/ ( t2 -tl ) -x 
*5Bt0fC»i. ^KSftSUl 0 0 0um/&b 

[0 0 20]HRt. OSF(4£$t^«Jt##>4ttO 
EfflT'&oTfc 1 ^ OSFja^itfHiiMWSfcBtf) 
Jt* J OSF^i§£J:9i^£oiOT"<fc4. OS 
F^iplJijiSO. 5~l)um-C*>4«0t% Zflh^Zb 
s6» 4> O S F X'h 4 *>S*> Sr WiCMBj-f 4 <! t **T' * 
4. 

[00 2 1] ffllitf, 04fctJWC, *t^ftl 3^0 S 
F « . 0 2 J: Vm 3 tDKJi U^SctC i -> T «W c * 
$tf>4 £ fc**T£ . idOdWc ** 1 Atm tffflti fc . 
OSFX'b&Z.biJ : bfr&. Jt^ttl 4cor* 
{4. @2fcJ;t>"ll3c7)*ffifcJ;V±^ ( 1 ) TfWIW: 
^Tffi*^*$*U 0~1 5jum, f|Wdj6 i 5jumaS"C^ 
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*ojs*»fe**»4. in:. s(=2>4^nraieitt(c. h* 

W41 1'" CT){iM(C*T. -feytf*PC-2fcJ:-jT 

1, B-2, C-2lCioTWM$*D$fU 

lt5u mUTVh hZb tfmmZ flh . fficOJIS <0*f#5 
«TCt, ±i«L!ti:|a|***JfeT*$«rttaj-r4it36« 
T#4. 

[00 1 6] 03<4. £§#1 J: OiJI^ 

10 ftftft 1 2 Srfcdit 4 Jft^OUKBH-C* 4,12 "CSMU 
LfctH«<0*ffi(cJ: "5, W^ftl 2{4-fey-9*^A- 
1. A-2, B-l. B-2, C-2, C-3tJ;-5T 

nMmztih. ttz. ^yym^A-i. A-2*fc 

(4B-1, B-2^3tt4C-2, C-3<0#M^t«to 
T«ffl3itfc«««|36*RI-tfDt C0Tft**»if 9 **{4, tt 
Will 2*-feyi^*FA-l. A-24fc{4B-l. B 
-2*fcttC-2, C-3<0*M*KJ:oTlWJlL.fei« 
tT» 4 £ i: ** Wftl 4 . Z<r> X 3 s5flB*6» 
^ftl 2«0*${41 0^mJ;'5ft<. 2 0x/mJil 
20 TC**£fcj6<jba»*.- 

[0 0 1 7] mz. 04$:#BBtT. 94y4^-y"-fe 

y^T'^» LJttMM***^ ( o s f ) X'h 4*>t' a a> 

[ 0 0 1 8 3 94 >4 ^-v-feytt'^»L3tW«%* { 
OSF-C*4**S36»*a8iW-ftCJ4. 21*94 W*- 

^jut4ct*^T-j)4. -e^fc*. mAnza^x 

t4, 94y4^-x-fey^-l-A, l-B, 1-C5:$> 
4-5g3I£S (jum/^) T02«^i:R«t^W3 

30 i<o*ifiifcSii$-e-, icoftmiztiuxbh-tyvm? 
tfbmmmzmtoimmzti bi. cornm^ 
tMvfciffl*t2 bi, &±y*m : iFiztti&?hw%<7) 

H5rx (um) (*nmmX'li, 1 5jum) b?6b. 
ttmi<?>mvflid&frL>%SbZ> £ b *<T'£ 4 . 
[00 193 

( 1 ) 

» *>4 Z b #m%.2tib <?>X\ b »0Jt36*O S F J: 0 
k36 { T'^4„ 

40 [002 23 U6>L=5r36^ O S FTt . tSftJrtiA* 
(100) OSF1 31/Zft 

LTEft^rOSFl 5*Wl4. dtfWa^ttt. ASfc 

90° @i6StfT, Z**yZ*?>OW.?Zbl,Z£>m%. 
tZZ,btf?$&.- 

[00233 Sfc, SSiffefrfttf (HD^Ua^ 

60° -fo-ftiJt2^r(a] (-^*-»i:T3^ri6i) l:osFA< 
S*i4j6«. £«0^t(4. Ox-;\£6 0° #0200 
50 iK^-tir-C^^-vy^Ott-tcii^iOflS^ii* 1 
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[0 0 24] 05fcJ:^@6(i, ->i-^»D}:i8 
h cn^tmnmc b 0 2 J: x/m 3 X'ijk l fz^mx^nbtz 

nmicom t zm^xttmvstfo s f x-hht^t^ 

'W£thh<r>X'fo?>. 

[00 2 5] 05CfcWC, nnmi SZ-tWWi^h 

- 8 ufc t -f * t . tmrnn 1 8 (sj) h m\ 1 1 

8' Cfc!,vt05<r>l 8' T'^-ffiffl^t'^-C, -£0- 

^'•fe>-9-*^A-8T-^»$iii»*^ zcmnytmt 
meco ( C ) {c^-rB#^jti8Hcfcfti.7ttt=5r^„ 

<n\k. *t^l8*^Jtl8"tJ3^T(ill5<7)l 8" 
TWiiB^l , &m fc-b V-tSI^ A - 8 T"}&*D 
Sfl&i, £<?)l$<7)ft*Ji06<7) (c) t7)Blf|fi|tl8"^ 
^-rft*i:$:&„ Mt^cofjOTB^tlS''' KfcWC 

(±, hsu 1 8teia 5 <o 1 8 " ■ t'*-r{as*-C'*-c . 
zco-tow-ty-vm^A-axiktoiitis zmcoitm 

[oo26]^oj:3 izttmznftm.itzm'^h z t 

It* 0 . *<?>X&0>Smm6<?> < c ) text* 3 
*>fe#fe*i*i«R«il«*S*»feJt«ftl 80*£J:tt?) 

Jt^atts-rs £ fc . -r^u- j: o ; ottsn i 8 * 

OSF bWfetlZbtfX'ZS,. 

[0027] ms&TFtnm* i 7to%&<n^<hmc. 

\±m6<7> (b) (Si??* 3 RfcfcLTOSF 

ja$*M) t <?d t wt-r & zttfx-th. ttz, hskss-* 

6(i2o<?)0 SF^«J*LTLWt:»ricSit 
Jti<0Tj> ^%£03fcMi?)^LIiH6<r) ( a ) 

-?«K>^AS *><o 0 S F T* 6 £ t # 

[ 0 0 2 8 ] , JbERWCtt. *PBtt 1 B«l*l£iR 
4 S t <?) t LTiKBfl ItziK 2 WMLk&bt: h i> <9T* 

[0029] fctc, JbaUfc+StatM^^iW^MW 

[ 0 0 3 0 ] 07 KfcWCti, *t1«£*«BI»frr4 k , 
m&tfttmMZtii (Xr-yri 10, 1 20) . ft 

-J x -y N^PBUaSiaiO^Tr - l/±XZ* 0 77 
ZiZhltXm&ZtLh (Xr-yri 30) . 9x-A*» 

* y 7 7 &&totXW&ZtL& b . nNMNK: J: 0 * 

i-A^WltStl. (Xf77"l 4 0 ) . 01 iZjp 
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EL GMffiim^litfffirfi (xf'vriso), 

OSF«fl^Wf*>*li (Xr-v 7*160) . Z<7)OS 

%M$&tme>±M Lfc&mnz®mzti&'*5*-?iz 

7T1 7 0, 18 0, 1 90). 

[0031] E8te, iMitttmemmmnvx- 
io ^msmmw.bmkff)mmmmm^x^^-^ 

ltv>*. znmmz&mitz'? ±-^i±. N^-rr. 

^B H a*-{i ( 1 0 0 ) , itg 1 5 0 mmO^U ny>x- 
^X'f>i). OSFSI^MS-itiR-rS^tOSFiEJS 
«/cmi -5I/cm' COAST'S) & t#^.A>il 

[00 3 2] -eLT. MULft^'ja^i-Al 

o«:*afe»a. i o o o-c^s^#h^+t- i 6n#ra^ 

20 MCWright Et' g miZ£h2ftffl<?Xf g O 
S Fiffl&C* &W&IZUZ. ZVX o izimitz 1 0 

aw*; x - a* *j»«<o^ x - A^»«aasjf t caw) 

7^L^i:(5lt< lia^SS*'! 5/xmMX'h'O. B 
RSt^l 7 28ffl(7)7-f W^-v-fe>"t&3ffl5jwm 
•fo-rA>LTgH?iILfct>Ol:fiefflL, 9aK^>f»Effi^2 
SmmtL. X4r^yjftKS^l OOOjwm/^tL, 
gtO x -yN^iUJa 5 mm(@£RfcVVfc^$£ ^ x -A 1 
30 Wi%t)6\B\cr>x*v>ZfT0hC0bLfz. £tz. fl!*<7) 

«aa«t^we*tttt. immmo. 2 5mm» 

^•fg$ 8 0 m ) CO jl^^a^fg^T fj x - A<7)Jf ffl 5 m 

[00333 \>xk.<rmm%im^z^b tx^ztix 
«^^fi^o s Fii^ii ( o s F®m (?>nmz*ibtz 

yy7im9i,Z^%tlX^Z>. 08^^1^09*^*11 

40 Mmwx-^m®£gmbifc*<mmzi$vm%. 
mmi7%mx'h t ). nmh+^hizbi^h. 

[0034] ttz. m&mtz^xa. «3two«oa6 

jEKJ:*'>x-AitfcS 1 5^nSa* t l o»eia-c*>&<?) 
C«UT, ^IttMO^x-AXIBSBiaSB-Ctt^x- 

[0035] &±0)£ 3 1, *^ x-^xmm$m 

0SF«aeMf*ttfl6*i:»bA» ! Sr^±K:. ■ tWEjlK 
50 *>'6"W)i-A«^Jf^yt7 0~8 0fgtjl 
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mtmthna^z o z*miz i6]±f s - 1 htt 

[ 0 0 3 6 ] . iMimmmxu. yAvA*-V*. 

[00 37] 

«Rtf> 5 4 y J * y*t\Zft IT *J i -AjfiJfW 
A*-iS*yW?x-<>W$kMZM&L. znm&L 

x\ *? x-^m<nzmmmzmum%x'mmiziim 
■f&zttfx-z&. 

[hi ] *%Bm~mmmizi%frz> i ?x-j\x¥&®£.m 
wiz&mztiz a ^-^mmmmmi-i ?a y a * 
-v-tyyrz^-tmx'foh. 
[02] mi^-fyA yA M-iS-tymzlixm^ 

[03] %ztfiwmttco%z£<oi,fki,wMimmft 



?&®&nmwmx'hz>. 

[04 ] y A yA X- : J*yVX®%lLfcttMmtfXV& 

. ( o s f ) x'bhfra o t-m^th-H^ zmwrn 
xhi. 

[05] x-wmmnxmmfc-t&wz-tyitm 
Tx-mm Ltzit&.<m\timm tttrnz^-mwrnx' 

[06] v x-^co$kmcox$&&m%.ti<Di l z-b>im 
?xm%iucm<7)$z-itz*'rmx&z>. 
io [07] *mco-mmmmb i> x ^mmm 

[08] *mw$mm<n*7 x -j \xmm^mm 1 

[09] ms^m-tm^m^^m^mmmmx 
mi^t^yyxhh. 

[010] a*<we¥aa«fc j: s*a««B(EK:i3ft4a 

20 [»#^i»Bfl] 

l-A, l-B, 1-C yA yA *- : J-tyf 

a— i~c — 2 • • • -tyf-*? 

1 1 



II] 



[02] 




' B-l /■ B-2 ^ B-3 
C-l C-2 C-3 



I-A-n 

II- 
A-l' 



111 
B-l 



l-C- 



i i 
i i 



i i 

TT 
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mm 
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Y = 0.454 + Q97I*X 



t#C 134.2293 
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